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ATTACHMENT A

Air Quality Statistics from U.S. and Canadian Health Studies
of Short-term Exposure to Fine and Coarse Fraction Particles

A-1.  Statistics for 24-hour PM2.5 Concentrations from Health Studies (up to means of 18 µg/m3)

Study
Location

Air Quality Distribution Statistics
Italics = not year-round data

mean 95% 96% 97% 98% 99% max
Stieb, et al., 2000
St. John 8.5 20.5 22 23.4 27.3 30.9 53.2
Yu et al., 2000
Seattle (PM1.0) 10.4 61.7
Schwartz 2003a
Portage 11.2 26.2 29 31 34.3 39.7 63
Schwartz 2003a
Topeka 12.2 26 27 29.4 32 37 56
Delfino, et al., 1997
Montreal (summer 1993) 12.1* 29.9 30.7 30.8 31.2 31.4 31.4
Peters et al., 2001
Boston 12.1 24.3
Peters et al., 2000
Boston 12.7 26.6 53.2
Burnett and Goldberg, 2003
8 Canadian Cities 13.3 32** 31.1** 34.3** 38.9** 45.4** 86
Mar, et al., 2003
Phoenix 13.5* 27.8 28.5 30.2 32.2 34.1 41
Fairley, 2003
Santa Clara County 13.6* 43 46.2 49 59 69.2 105.4
Gold et al., 2000
Boston 15.5 45.1
Schwartz 2003a
Boston 15.7 34.5 35.4 37.2 42 45 70.8
Ostro, et al., 2003
Coachella Valley 15.8* 28.6 29.8 30.5 33.8 37.0 48.3
Thurston, et al., 1994
Toronto

15.8-
22.3 51 66

Liao et al., 1999
Baltimore 16.1 32.2
Sheppard, et al., 2003
Seattle 16.7 37.3** 40.2** 41.7** 46.6** 54.7** 96h
Burnett, et al., 1997
Toronto 16.8 39.8 40.5 43.5 47.4 54.9 66.4
Lipfert et al., 2000
Philadelphia 17.3 35.7 37.4 40.9 44.2 49.1 72.6
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Goldberg and Burnett, 2003
Montreal 17.4* 39.5 44.4 46.6 53.1 59 72
Ito, 2003
Detroit 18 42.6 47.4 50.3 55.2 59.2 86

A-2.  Statistics for 24-hour PM10-2.5 Concentrations from Health Studies

Study
Location

Air Quality Distribution Statistics
Italics = not year-round data

mean 95% 96% 97% 98% 99% max
Zhang et al., 1999
Naeher et al., 1999
SW Virginia 6.3* 19.8
Schwartz, 2003a
Portage 6.6 19 20.1 22 25 30.7 121
Lipfert et al., 2000
Philadelphia 6.9* 14.9 15.4 16.7 18.3 19.3 28.3
Peters et al., 2001
Boston 7.4 15.2
Neas et al., 1999
Philadelphia 8.3
Schwartz, 2003a
Boston 8.8 21.6 23.1 25.4 28.6 33.5 69.3
Klemm and Mason, 2000
Atlanta 10.1 39.5
Schwartz, 2003a
Kingston/Harriman 11.2 23.5 24.2 26.9 29.1 34.7 121
Burnett, et al., 1997
Toronto 11.5* 22.9 24.2 26.5 29.5 35.8 56.1
Fairley, 2003
Santa Clara County 11.7* 22 24 26 29.2 39.2 55.2
Schwartz, Neas, 2000
6 US cities 11.7* 25 26 28 30 34 52
Schwartz, 2003a
St. Louis 11.9 28 29.1 30.7 32.9 38.9 102.6
Thurston, et al., 1994
Toronto

12.7-
16.5 33

Burnett and Goldberg, 2003 
8 Canadian cities 12.9 30 29.6** 32.9** 34.0** 42.5** 99
Ito, 2003
Detroit 13.3* 27.6 31 34 36.2 40.2 50
Schwartz, 2003a
Topeka 14.5 38.2 41.1 44 49 58.9 95.4
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Schwartz, 2003a
Steubenville 16.1 39.1 42.4 47 53.2 61.4 167.5
Sheppard, et al., 2003
Seattle 16.2 27.2** 27.8** 31.4** 32.3** 38.7** 88
Moolgavkar, 2003
LA 22*** 80
Chock et al., 2000
Pittsburgh 21.6 63.0 66.9 71.3 80.1 99.3 208
Ostro, et al., 2003
Coachella Valley 30.5 65.1 74.2 87.2 106.8 134.0 418
Mar, et al., 2003
Phoenix 33.2* 60.5 62.3 66.3 70.6 75.4 158.6

* Values for descriptive data vary slightly from those reported in the published study; statistical information
shown here was either provided by study authors or calculated from data provided by authors.
** averaged annual values for years in study provided by investigators
*** median
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ATTACHMENT B

PM10-2.5 Concentrations From Monitoring Sites in Detroit Area

In developing the PM health risk assessment, air quality data were obtained for several
recent years for each of the cities included in the assessment. One component of the health risk
assessment was evaluation of the air quality data available for recent years and comparison of
these data with levels reported in the studies (see Chapter 4 in Staff Paper).  One such
epidemiologic study used ambient measurements from two dichotomous samplers located in
Windsor, Canada, for the time period 1992 through 1994 in a study of hospital admissions in
Detroit (Lippmann et al., 2000; Ito, 2003).  In looking at PM10-2.5 data from Detroit, staff
observed that the PM10-2.5 concentrations at the two central city monitoring stations (Dearborn
and West Fort) in recent years were substantially higher than those from the Windsor monitors in
1992-1994.  The average concentration for the two Detroit monitors in 2003 was 21.7 µg/m3,
while the mean concentration at the Windsor monitors in 1992-1994 was 13.3 µg/m3.  This
observation prompted further exploration of PM10-2.5 concentrations reported from the Windsor
and Detroit area monitors.

The Windsor monitors are located directly across from the Detroit central city area, as
shown in the map below (Figure B-1).  The authors did extensive evaluation of the available air
quality data, as described in the initial study report.  PM10 concentrations from eight monitoring
sites in the area were found to be highly correlated, with a median correlation coefficient of 0.78
(Lippmann et al., 2000,  p. 14). More detailed analyses used data from the numerous TSP
monitors located across the Detroit area, including the Windsor monitoring stations.  The authors
found that the concentrations were highly correlated, and concluded that “the Windsor site was
as good as any other sites in the are in terms of representing the population TSP exposure for the
Detroit metropolitan area” (Lippmann et al., 2000, p. 20).  The authors observed, in addition, that
the magnitude of the TSP concentrations varied, with mean concentrations varied by a factor of
two; concentrations were generally higher at the central city sites than in “upwind” areas west of
the city (Lippmann et al., 2000, p. 20).  

Figure B-1 also includes locations of all air pollution monitoring stations in the Wayne
County area (which includes Detroit).  Particulate matter concentrations have been measured at 4
of these sites –  Allen Park, Dearborn, West Fort, and Livonia – and these monitoring stations
are marked by arrows.  At each of these stations, the PM10-2.5 concentrations are determined by
subtraction of PM10 and PM2.5 concentrations. 

PM10-2.5 data are not available from Wayne County during the epidemiologic study time
period.  However, PM10-2.5 data are available from the Windsor monitors for recent years, and
thus can be used for comparison with PM10-2.5 concentrations from Wayne County monitoring
stations.  Table B-1 shows annual mean PM10-2.5 concentrations from Wayne County and
Windsor stations for 1999 through 2003.  It can be seen that concentrations from the two central
Detroit sites (Dearborn and West Fort) are appreciably higher, by about two- to three-fold, than
those at the Windsor monitors.  PM10-2.5 concentrations range around 20 µg/m3 in 1999-2002 at
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the two Detroit central sites (with more variable means of 11 and 30 µg/m3 in 2003), and from
4.5 to 11.1 µg/m3 at the Windsor monitor during the same time period.  However, there are not
such great differences between PM10-2.5 measurements made in Windsor from measurements at
the two Wayne County monitoring stations located outside the city.  In 1999-2002, mean PM10-2.5
concentrations at Allen Park (southwest of the city) range from 5.7 to 11.7 µg/m3 and at Livonia
(northwest of the city) range from 6.8 to 8.7 µg/m3 (compared with 4.5 to 11.1 µg/m3 at the
Windsor monitor).

Correlations have also been determined for daily concentrations of PM10-2.5 the same set
of monitors.  Appendix 3A of the CD reports correlation coefficients for the 1999-2001 time
period for PM10-2.5 from the Dearborn, West Fort and Livonia sites that range from about 0.4 to
0.6, with the lowest correlation reported between the sites the greatest distance apart, West Fort
and Livonia (CD, p. 3A-36). Using data from 1999-2000, staff found correlation coefficients of
similar magnitude for paired comparisons of PM10-2.5 concentrations from the four Detroit and the
Windsor sites, ranging from 0.4 to 0.75.  Correlation coefficients for PM10-2.5 data from the
Windsor with each of the Detroit area sites were in the range of 0.44 to 0.76.  Correlation
coefficients for comparisons between Detroit monitoring stations ranged from 0.4 to nearly 0.6;
again, the lowest correlation coefficients were for the central Detroit sites with the northwest
monitoring station at Livonia.

Table B-1.  Annual mean PM10-2.5 concentrations from monitors in Wayne County,
Michigan and Windsor, Ontario (in µg/m3)

Site code Site name 1999 2000 2001 2002 2003

60211 Windsor (RDG
dichot)

9.7 11.1 8.6 4.5 7.1

0025 Livonia 8.7 6.8 8.5 no data no data

0001 Allen Park 15.3 11.0 11.7 5.7 8.2

0015 West Fort 21.6 18.6 23.5 18.0 11.6

0033 Dearborn 21.8 19.8 18.0 20.0 30.4
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 Figure 1-2:  Southeast MASN Map 
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Figure B-1.  Ambient air monitoring stations in the southeast region of the Michigan Air
Sampling Network (MASN).  The MASN monitoring stations that have included PM
measurements are marked with arrows.  In addition, the general locations of two
monitoring stations in Windsor, Ontario, that have included PM measurements are
marked “Windsor Monitors”.   Source: Michigan’s 2003 Air Quality Report, Michigan
Department of Environmental Quality, October 2004.  [available at:
http://www.michigan.gov/deq/0,1607,7-135-3310_4195-79055--,00.html]  














































































